ABSTRACT
INTRODUCTION
Color is an important factor determining fruit outer quality which has been used successfully in the characterization of fruits [1] . This property has an important effect on overall acceptability to the consumer [2] . Anthocyanins are responsible for most of the red, blue and purple colors of fruits, vegetables, flowers and other plant tissues or products [3] [4] [5] [6] . The isolation and identification of anthocyanins are difficult as a result of their ability to undergo structural transformations and complex reactionary. In addition, they are difficult to measure independently from other flavonoids as they have similar reaction characteristics [7] . Paper and thinlayer chromatography have traditionally been used for the identification of anthocyanins [8] [9] [10] [11] but with the advance of analytical technology, analysis and identification of anthocyanins developed by using High Performance Liquid Chromatography (HPLC) with Mass Spectrometry (MS) or with tandem MS [12] [13] . In recent years, HPLC coupled with MS has been becoming the standard method for identification and separation in most laboratories [14] [15] [16] [17] . HPLC can provide a faster and improved separation of complex compounds and allows their tentative identification based on their retentive characteristics. It is still difficult to obtain each reference compound for the same spectrum that represents the anthocyanins. Therefore, HPLC coupled with MS, ESI-MS are possibly the most powerful methods for identifying the structure of anthocyanins. These methods allow the sequential fragmentation of a given molecular ion and provide information on the identification of anthocyanins based on their ion fragment patterns [18] . Several studies have been reported on the structural elucidation of anthocyanins by means of HPLC-DAD-MS. Using the HPLC-DAD-ESI-MS method [19] , discovered that strawberry extract contained three major anthocyanins, Pelargonidin-3-rutinoside (pg-3-rut), Pelargonidin-3-glucoside (pg-3-gluc), Cyanidin-3-glucoside (cy-3-gluc) and 12 minor anthocyanins, although identity could be only assigned to five of them as pg-3-acetylglucoside, cy-3-rutinoside, pg-3-malylglucoside, pg-diglucoside, and cy-3-malonylglycosyl-l-5-glucoside, the latter three were a novel discovery in strawberry.
In 2012, Huang et al. also reported on the structural elucidation of anthocyanin by using the HPLC-DAD-ESI method [7] . Huang et al. discovered that pericarp of P. communis L. cv. 'Red Du Comices' extract contained one major anthocyanin (Cyanidin-3-galactoside) and six minor identified anthocyanins (Cyanidin-3-glucoside, Cyanidin-3-arabinoside, Cyanidin-3-rutinoside, Pelargonidin-3-rutinoside, Peonidin-3-galactoside, Peonidin-3-glucoside). Many studies focused on the composition of anthocyanins in apple [20] [21] , strawberry [22] [23] [24] , blueberry [25] [26] , grape [7, [27] [28] and other fruits [24] . So this technique has been shown to be appropriate for isolation and identification of complex mixtures.
This study aimed to extract and identify the anthocyanin molecules responsible for fruit coloration in Ficus padana.
EXPERIMENTAL SECTION

Materials
The fruit samples were picked at Andalas University botanical garden in West Sumatera, and transported to the laboratory immediately.
HPLC-grade water, methanol, ethanol and acetonitrile, citric acid, hydrochloric acid, and formic acid were obtained from Merck, Germany. DPPH were obtained from Sigma Chemical Co. All other chemicals used in this study were analytical grade.
Instrumentation
An Agilent LC-MSD 6100 series, equipped with a DAD and ESI MS detector were used for chromatographic analysis, and Shimadzu Spectrophotometer UV-1800 was used for antioxidant capacity determination.
Procedure
Extraction of anthocyanins
Acidified of ethanol pH 1.5 were prepared by mixed of ethanol with citric acid 35% (3:7). 200 mL acidified ethanol was added into 1000 mL Erlenmeyer flask containing100 g fruit. Anthocyanins were extracted at room temperature for 6 h in dark environment. This procedure was repeated three times to collect the extract solution. The extraction was concentrated under vacuum at room temperature using a rotary evaporator until left 1/3. About 3 mL of extracted solution was passed through a 0.2 μm millipore filter for analysis.
HPLC-DAD-ESI-MS analysis
Agilent Zorbax SB-C18 column was used. The solvents were (A) aqueous 2% formic acid, and (B) acetonitrile: water (1:1 v/v) containing 2% formic acid. The gradient was from 6 to 10% B for 4 min, from 10 to 25% B for 8 min, isocratic 25% B for 1 min, from 25 to 40% for 7 min, from 40 to 60% for 15 min, from 60 to 100% for 5 min, from 100 to 6% for 5 min, at a flow rate of 1.0 mL/min. Injection volumes were 15 μL, and the detection wavelength was 500-550 nm. MS conditions were as follows: ESI interface, positive ion model, 35 psi nebulizer pressure, 10 L/min dry gas flow rate, 350°C dry gas temperature and scans at m/z 150 to 1000. All analyses were duplicated.
Antioxidant capacity determined by DPPH-radical scavenging activity (DPPH assay)
The ability to scavenge DPPH free radical was determined based on the method of Brand Williams [29] with minor modification. Briefly, reaction mixtures containing 20, 40, 60 and 80 μL extracts and 2 mL 6.25 × 10-5 M DPPH solution were prepared, mixed, and then reacted in the dark for 30 min. A control sample containing the same volume of solvent in place of extract was used to measure the maximum 2,2-diphenyl-1-picrylhydrazyl (DPPH) absorption. The absorbance at 517 nm was recorded to determine the concentration of the remaining DPPH.
RESULT AND DISCUSSION
Extraction of Anthocyanin
Isolation of anthocyanin pigments from plants is typically done using solvent extraction processes [30] . Anthocyanins are polar molecules and consequently more soluble in polar solvents, however extraction conditions are also key factors in their overall solubility [31] [32] . Research on extracting anthocyanins from fruits and vegetables including purple-fleshed sweet potato powder, purple corn, red and black currants, and grapes have shown that alcoholic extraction is suitable. The extraction conditions such as solid-liquid ratio (solid loading), incubation temperature, incubation time, solvent type and solvent concentration are important in the stability and concentration of anthocyanins that can be extracted from these particular crops [32] [33] [34] [35] [36] [37] . Methanol is the most commonly used solvent, but it is also considered more toxic and hazardous to handle than other alcohols. Ethanol for example is more Fig 1. HPLC-DAD chromatograms of extract of F. padana fruits at 500, 516, 530 and 550 nm environmentally friendly and can also recover anthocyanins with good quality characteristics [30] . The use of acid stabilizes anthocyanins in the flavylium cation form, which is red at low pH [38] . However, solvent acidified with hydrochloric acid may hydrolyze acylated anthocyanins, which explains why it has been overlooked in the past that many anthocyanins are acylated with aliphatic acids. To avoid or at least minimize the breakdown of acylated anthocyanins, organic acids such as acetic, citric, or tartaric acids, which are easier to eliminate during anthocyanin concentration, have been preferred [39] .
Test for Anthocyanins
The red, purple and blue colors found in many plants are due to two classes of water soluble pigments: anthocyanins and betacyanins. The anthocyanins are flavonoids, a class of phenolic molecules that are synthesized through the Shikimic acid pathway and are widespread in the plant kingdom. Betalains, a group of pigments that includes the betacyanins are indole-derived alkaloids and contain nitrogen. The extracts in acidied ethanol were tested for the presence of anthocyanins by observing pigment color under acidic conditions by adding HCl. 3 mL of Fig. 1 showed the anthocyanin profile of the extract using the HPLC-DAD chromatograms at 500-550 nm. Value of the wavelength used is a specific wavelength to group anthocyanin. As can be seen, in four different DAD chromatograms (500, 516, 530, 550) nm at visible area, there are only two major peaks in the chromatogram at the retention time range of 17-19 min, indicating the presence of two different anthocyanins in fruit of F. padana. From the chromatogram data at 516 nm (Fig. 2) can be seen that the second peak is the most dominant compound with the percentage reaches up to 91% of the total anthocyanin content in F. padana fruits extract.
Identification of Anthocyanins
The structure of these two anthocyanins with their corresponding aglycones would be identified by spectrometric data (ESI-MS). A total of two anthocyanin compounds were identified by their elution order and by comparing the m/z of each anthocyanin (Table 1) . Peak 1 and 2 showed same fragment ions at m/z 271 in MS analyses that could be tentatively identified as pelargonidin derivatives. Peaks 1 and 2 showed identical molecular ions at m/z 828 and 519, which concurs with that found in on line database [40] used for confirmation purposes. Peak 1 at m/z 828 and MS2 fragments at 519 and 271 due to loss of coumarylglucoside (-309 amu) and Malonylglucoside (-248 amu), respectively, was identified as due to pelargonidin 3-(6"-p-coumarylglucoside)-5-(4"'-Malonylglucoside) (Fig. 3) .
Peak 2 as the major anthocyanin in extract of F. padana fruits was attributed to pelargonidin 3-(6''-malonylglucoside), by MS data (m/z 519, MS2 fragments at 271, corresponding to a first loss of 248 amu (malonyl moiety) (Fig. 4) . Based on the literature data for the aglycone pelargonidin, m/z 519 for molecular ion was more suitable than the molecular ion m/z 536, therefore the m/z 519 molecular ion are used as the data.
Antioxidant Activity
In order to evaluate antioxidant activity of chosen the F. padana fruits, DPPH assay was applied and the results are presented in Fig. 5 . IC 50 determined by DPPH was 55.70 mg/L. Specifically, a compound said to be a very potent antioxidant if IC 50 values of less than 50 ug/mL, a powerful antioxidant if IC 50 50-100 ug/mL, medium strength if the IC 50 -value 151-200 mg/mL [41] . The antioxidant activity of the extract samples, giving IC 50 values of 55.7 mg/mL. This indicates that the sample has a strong antioxidant activity.
CONCLUSION
HPLC coupled with mass spectrometry has become the standard and most powerful method used for anthocyanins analysis. However, mass spectra alone are not 100% effective because MS cannot provide complete structural information for different anthocyanins with the same mass spectra. Therefore, it is necessary to combine it with sources of other useful information that can be obtained in order to identify peaks. Retention time is very important for the determination of anthocyanins even with MS data. A simple elution order for some common anthocyanidin glycosides using reverse-phase HPLC that seems to fit most experimental conditions is delphinidin, cyanidin, petunidin, pelargonidin, peonidin and malvidin. For different glycoside and/or acylated groups with the same anthocyanidin. By comparing their elution orders and mass spectrometric characteristics with published data in the literature one anthocyanidin were tentatively identified in F. padana samples. The anthocyanins showed pelargonidin aglycon and pelargonidin 3-(6''-Malonylglucoside) was the major anthocyanin pigment that accounting for 91.4% of total anthocyanin. The results of the antioxidant activity of anthocyanin extracts showed that the extracts have high antioxidant activity with IC 50 values of 55.7 ppm.
